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SUGAR BEETS IN IOWA, 1892.
G. E. PATRICK, W. H. HEILEMAN, E. N. EATON.
Co-operative work with farmers in the study of sugar beet 
culture was continued during the season of 1892.
This work was begun the year previous, in which year 
the station distributed seed to a large number of farmers, 
and in autumn analyzed 502 samples of beets, grown in 51 
counties of the state. (See Bulletins 15 and 17.)
Last spring (1892) the interest manifested by the farmers 
was much less. Only fifty-two applied for seed, and in 
autumn only eighteen of these sent in beets for analysis. Of 
the remaining thirty-four only three sent any explanation—  
which was in all three cases “ a total failure of the crop.”  
No doubt the failure of most or all of the others to send in 
beets was due to a like cause; for not only was the season 
generally unfavorable, because of the unusually wet and 
backward spring, but moreover the writer is convinced from 
his own trials with the seed that much of that which he sent 
out was deficient in germinating power. This statement is 
due to those who faithfully tried and failed to get a crop; 
and on the other hand it is but fair to the writer to state that 
he procured the seed for that of “ the very best quality”  from 
a company which imports and distributes large quantities 
each year.
Six growers who obtained seed elsewhere sent in beets for 
analysis, making the total number who sent in beets twenty- 
four; they represent eighteen counties.
Table I exhibits analytical results. The beets sent in by 
one grower— harvested about September 5, and tested Sep­
tember 7— were so evidently immature that they are omitted 
from the table.
For methods of preparing samples and for explanation of 
terms the reader is referred to Bulletin 15.
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T A B L E  I — A N A L Y S E S  O F  S U G A R  B E E T S  G R O W N  I N  IO W A ,  1892.
(Per cent of sugar in  the beets is calculated as 95 one-hundredths of that in  the juice,'the latter being determined by thepolariscope.)
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6 18—11 12 7 * V ilm orin............... May 27 Oct. 24 12.56 18.22 13.22 72.55 D. D. Ronan .. Waukon........... Allamakee.
6 39—18 23 9 Klein W anzl......... 27 4 4 24 14.49 19.30 15.25 79.01
44 44 44
6 32-16 23 8 Desprez................. 44 27 4 4 24 13.08 17.31 13.76 79.49 44
44 44
6 25—18 17 9 V ilm orin ............... June 15 4 4 24 12.98 17.31 13.66 78.91 H. Gadmer-- Quim by........... Cherokee.
6 24—11 17 M 9 Klein Wanzl......... 4 4 15 44 24 13.55 18.07 14.26 78.91
44 44 4 4
6 25—11 18 8 Desprez................. ( 4 15 44 24 13.91 18.30 14.64 80.00 44
44 4 4
' 4 21—14 17 17 * V ilm orin ............... May 23 44 17 15.38 19.17 16.18 80.23 W. C. Morton.. Clarion............. Wright.
5 17—14 15 15 Klein W anzl......... “ 23 44 17 16.78 20.50 16.61 81.02 44 4 4 (4
4 29—17 22* 17K Desprez................. 4 4 24 44 17 13.92 19.17 14.75 76.89 44
4 4 44
10 19— 8 10 V ilm orin ............... 44 28 44 15 11.50 19.40 12.10 62.37 M. Wamsley... Clarksville. . . . Butler.
8 20—14 15* Klein W anzl......... 4 4 28 44 15 10.06 18.96 10.58 55.80
44 (4 4.
9 31—14 22 Desprez................. 44 28 44 15 10.36 17.51 10.90 62.25 44
i I “
10 22— 5 12 V ilm orin ............... June 2 44 15 11.78 17.35 12.40 71.47 R. Wamsley...
• 4 “
(14) Klein W anzl......... 44 9 44 15 4 4 4 4 44
3 Large 19—17 18 ( t  44 4 4 2 4 4 15 11.91 18.14 12.53 68.52 44 44 4 4
2 small 12— 4 6 << 44 4 ( 2 44 15 12.47 19.01 13.12 69.01 44 44 “
9 19— 5 9 Desprez ................. »• 3 44 15 11.62 17.05 12.23 71.71 44
44 44
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late of harvest until Dec. 14, when they were sent to the station. Analyzed on Dec. 16. They were
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The average of 11.60 for sugar in the beets and 72.91 for 
purity of juice is not very gratifying when we remember that 
the lowest limit for profitable sugar manufacture is usually 
placed at 12 per cent sugar and 80 purity. On the other 
hand the results obtained by a few of the growers are very 
gratifying. Such are those of Mr. W. C. Morton, of Clarion, 
Wright county, reaching 15.78 sugar in the beet and 81 pur­
ity; those of Mr. H. Gadmer, of Quimby, Cherokee county, 
reaching 13.91 sugar and 80 purity; those of Mr. D. D. Ronan, 
of Waukon, Allamakee county, reaching 14.49 sugar and 79 
purity; and those of Mr. J. J. Dunlap, of Perry, Dallas county, 
reaching 14.9 sugar and 86 purity. Concerning these last 
results, it must be noted that Mr. Dunlap’s beets were stored 
in a cellar from the dates of harvesting, October 10th and 
20th, until December 14th, when they were shipped to the 
station where they were analyzed next day. They were 
somewhat shrunken by drying, which would of course in­
crease the percentage of sugar, but it is not known that it 
would increase the purity.* The results obtained by Mr. 
Morton and Mr. Dunlap were distinctly higher than those 
obtained at the college farm the same season. These latter 
tested as follows: (Reported in part in Bulletin 19.)
694
* Several other instances hsve been observed by the writer in which beets that 
had been kept for some time showed a higher parity than it was believed they origin, 
ally possessed. These instances naturally raise the question, for future investiga­
tion, whether the storing of beets may not under certain conditions—relating per­
haps to stage of ripeness, perhaps to temperature—result in increasing their purity-
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20— 3 
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20 —2 
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11
13K
13 
18
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16
7
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13.62 
14.13 
13.70 
14.43
14.63 
13.41 
12.57 
12.53
78.77
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79.49
81.74
85.88 
74.12
72.89 
72.66
Average. 13 13.62 78.33
Loss in  trimm ing, 12 per cent.
SIZE AN D  CU LTIVA TIO N .
The average size of the beets grown at the college farm is 
less than the average of those grown by farmers who joined 
in this experiment— the average weights of the trimmed beets 
being respectively 13 and 2 0 ounces. Also, the former 
were as a rule better shaped and protruded less above ground, 
because of deep plowing and thorough hilling up. This 
careful culture accounts in part for the higher sugar content 
and purity, as compared with the average of the farmers’ 
beets, and accounts wholly for the smaller loss in trimming. 
Fifty out of the sixty samples from farmers suffered a loss o f 
over 12.2 percent, while with the eight samples of college 
beets the loss exceeded that figure in only one instance, v iz : 
sample 3, in which the beets were nearly all hollow. In the 
farmers’ beets the loss exceeded 16^  per cent in twenty 
cases and 20 per cent in five. In trimming, the crowns and 
shoulders were removed as far down as the line of exposure 
aboveground. The figures just given will serve to empha­
size the oft repeated advice to plow  deep (best in fall) using 
the subsoil plow if  possible, that the beets may grow below 
ground rather than above, and to keep the crowns covered by- 
hilling up.
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The influence of size upon the quality of beets is well 
illustrated by the sample of the ‘ ‘ Red Top ’ ’ variety sent by 
Mr. Parker, of Waucoma, and the sample of Vilmorin from 
Mr. Betka, of Boone.
The size in these cases being very uneven, the samples 
were divided into two groups of larger and smaller beets 
respectively, and the groups tested separately. In both cases 
the sugar and purity were materially higher in the smaller 
beets.
In the sample of “ K leins”  from Mr. Wamsley, of Clarks­
ville, similarly treated, the difference is far less striking 
because the larger beets were of only medium size (18 oz.) 
and the smaller ones were so small (6 oz.) as to make it prob­
able they were immature.
IM M ATURE BEETS.
Thorough maturing of the beets is essential if high quality 
is to be attained. Many persons are inclined to harvest too 
early. On this subject see remarks at length in Bulletin 12. 
Samples sent in by Mr. Harvey Johnson, of Logan, excluded 
from the tables because of immaturity, show what may be 
expected if the crop is gathered too early. The samples 
were received at the station September 6th, probably har­
vested September 5th. Tested September 7th; results as 
follows:
N U M B E R  O F  B E E T S . Variety.
Sugar in 
beets, p. ct.
Purity of 
juice
3............................................................ Lane’s Im p ’l 7.13 62.5
3............................................................ 7.84 £6.3
R E PO R TS FROM GROW ERS.
The reports from growers are in Table III placed side by 
side with the corresponding laboratory results:
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1). I). Honan, 
Allamakee Co.
Vilm.
Klein
Desprez
7 *
9
8
12
•23
23
12.56
14.49
13.08
72.55
79.01
79.49
Timber clay, 10 
in. deep; s.-s. yel­
low, p e r v i o u s  
clay.
3 No. Fall, 7 in. 
and 
Spring, 6 in.
18 7 Winter wheat, not manured. 
Beets much damaged by in ­
sects. Cultivated three times. 
Hilled up Ju ly  20.
Yes.
11. Uadmer, 
Cherokee Co.
Vilm.
Klein
Desprez
9
9
8
17
1 7 *
18
12.98
13.55
13.91
78.91
78.91 
80.00
Prairie soil, little 
sandy, 18 in. deep; 
s.-s. yellow clay, 
sandy.
8 No. Fall, 7 in. 
and 
Spring, 6 in.
36 8 Timothy. Beets cultivated 
three times, hoed twice, hilled 
up Ju ly  15. Planted too late.
Yes.
W. C. Morton, 
W right Co.
Vilm.
Klein
Desprez
17*
15
17*
17
15
3 2 *
15.38
15.78
13.92
80.23
81-02
76.89
Black clay loam, 
w ith little sand, 
18 in. deep; s.-s. 
porous yellow clay
16 No. Fall, 7 in. 
and 
Spring, 6 in.
18 9 Barley, not manured. Land 
manured three years ago. 
Beets cultivated three times.
Think
so.
M. Wamsley, 
Butler Co.
Vilm. 10 11.50
10.06
10.36
62.37
55.80
62.25
Sandy loam, 2 feet deep; 
s.-s. sand and gravel. 
Bottomland of snellrocK 
river.
No report.
K lein
Desprez
15*
22
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Wm. Pollock, 
Webster Co.
Vilm.
Klein
DesprezS
15*
14*
14*
18
13
14*
12.40
11.66
11.46
75.91
76.21
77.00
Black loam, little 
sandy, 2 feet deep; 
s.-s. loose clay.
30 Yes,
medium
amount.
Spring, 
7 inches.
24 6 Sweet corn, moderately ma­
nured. Beets cultivated 
twice. Too wet in spring, 
too dry in fall.
No.
W. C. Goodrich, 
Webster Co.
Vilm.
Klein
Desprez
30-j-
30+
30+
•25
25
23*
10.64
10.52
10.37
70.22
72.54
66.52
Dark sandy loam, 
3 feet deep; s.-s. 
yellow sandy clay.
30 No. Spring, 
7 inches.
16 Beans, not manured. Beets 
cultivated twice. Ground 
very hard.
Yes.
A. S. DesMarias 
Grundy Co.
Vilm. 24 9.17
8.07
8.05
69.42
67.06
59.39
Black loam.......... No. Spring, 
6 inches.
30 4 Sugar beets, not manured. 
Beets cultivated three times. 
Hilled up the rows. A very 
poor crop; poor season.
Think
Klein
Desprez
28
39
to
8
not.
C. D. Miller, 
Crawford Co.
Vilm.
Klein
Desprez
10
9
7 *
25
21
21
10.17
10.71
10.91
(l)
11.86
(3)
12.91
70.39
72.01
69.53
Sandy loam, 2 ft. 
deep; s.-s. more 
sandy.
13 No. Fall, 6 in. 
and 
Spring, 8 in.
40 8 Corn, lightly manured. 
Beets cultivated three times, 
hoed twice. Hilled up. Crop 
did poorly; a poor season.
No.
F. W. Betka, 
Boone Co.
Vilm.
2 lots.
Large 73.28
78.45
“Timber so il;” 
s.-s. clay. '
2 • No. Spring, 
3 in. (?)
48 Potatoes, not manured
28*
small
(i)
31
(2)
35
Beets cultivated three times; 
not hilled up. Insects bad; 
weather dry.
E. Lefebure,
Linn Co.
Varieties 
not 
reported. 
2 lots.
11.05
10.42
68.29
70.03
No report............ No report.
J . J . Dunlap,* 
Dallas Co.
Vilm.
Klein
Desprez
18
14X
16
12
15
11
LOSt
14.94
*
15.54
Lost
86.96
*
85.46
Black loan), 2 ft. 
deep.
10 No. Spring, 7 in. 24 6
to
10
Cabbage and tomatoes, not 
manured. Beets hoed six 
times, not hilled up. Injured 
by insects. Season dry.
Yes.
* Kept in acellar from date of harv<st until Dcc. 14, wh< n U <3 n m  m rl to the station. Analyzed Deo. 15. They were somewhat shrunken.
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T a b l e  I I I . — C on tinued .— R e p o r t s  f r o m  G r o w e r s .
NAME
OF
GROWER.
<o
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a §
ao
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,2 S
TS u(U 1)
a a
•5 {
a |  
J §> - o
o » 
P.
S a
£.2 
a “ca ^
® s  
s - °
&
cSbo
£ ■ Pu
Description of 
soil and subsoil, 
(S.-S.). &*• P -T3CO flj
an
►
* 3O P 
W w
.P
'd
2
P
Prt
S
<tf
p
0)
A
Jho «*.  ^ 0. 
rrt 0)
o 
f t 0 
p £  
a) 'd 
,P P
4)
rO
4) • 
O  CO
P g
O co fl
S ’"1
p4)
4) •
* s  
S'S
® .g 
he «Sr £a 10 £ ®
Crop grown last year. 
Cultivation given the beets. 
Remarks by Grower.
(V u 
©CO o
-U x 
4) Z£w
cS
& _
I ?
* S
o
.
a 1 9
o  **
F. Divelbess, 
Harrison Co.
J. II. Conley, 
Dallas Co.
C. C. Burdick, 
Dallas Co.
Vilm.
Diamond
Vilm.
Klein
V ilm .
Klein
18*
13
13K
17
26
19
18*
15
10.89 75.64
11.04 83.17
11.67
11.28
11.39
11.88
75.12
69.80
72.12
72.50
Black loam, 2 
feet deep; s.-s 
pervious yellow 
clay.
Sandy loam.
Sandy loam.
20
20
No.
No.
Spring, 8 in.
Fall, 6 in. 
and 
Spring, 8 in.
One
row
only
One
row
o n ly
One
row
only
18
24
Sweet corn, not manured. 
Beets cultivated four times, 
not hilled up.
Potatoes, not manured, fol­
lowed by fa ll rye. Beets cul­
tivated four times, not hilled 
up.
Very wet in May. Hard 
rains, which packed the soil 
so hard the young sprouts 
could not make their way 
through. Beets about two 
feet apart in row.
No report.
■ Y es .
11
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J. H. Barker, 
Warren Co.
Vilm.
Despre
16
17
14
18
9.11
10.46
58.66
66.80
Black loam, 3 ft. 
deep; s.-s. clay and 
gravel.
28 No. Fall, 8 in. 
and 
Spring, 8 in.
18 8 Potatoes, not manured. 
Beets cultivated twice, not 
hilled up. Ground cold and 
wet in spring, very dry in 
summer; little growth un til 
August and September.
Yes.
S. Yai Kr Hedt,
Marion Co.
Vilm.
Klein
Desprez
14%
14%
14%
33
22
53
9.76
11.17
9.57
73.82 
78.55
72.82
Black loam, a 
little sandy, 1 ft. 
deep; s.-s. yellow 
clay.
40 No. Spring,
11 inches.
20 8 Corn, not manured. Beets 
cultivated twice, hoed four 
times. Spring too wet, much 
seed failed to sprout; had to 
replant.
Yes.
John Klein, 
Keokuk Co.
Vilm.
Klein
Desprez
8
7%
7%
6
6
6
13.42
12.58
12.80
72.29
72.35
73.04
Black prairie, 12 
to 15 inches deep; 
s.-s. clay loam.
21 No. Fall, 9 in., 
in spring 
harrowed 
only.
10 6 Cabbages, not manured. 
Beets hoed seven times, and 
hilled up. Ground too wet in 
spring, too dry in fall. The 
stand was uneven.
No.
J. JB. Peterson, Vilm. 28 28 8.68
11.07
9.84
64.79
84.11
73.45
Dark brown loam 48 Corn. Beets cultivated three
Union Co. Klein
Desprez
23%
24
27
29
*
times, hoed twice. Spring 
favorable. Dry in September 
and October.
W. H. McGhee, 
Page Co.
“FrencH" 
2 lots.
(1)
21%
(2)
19
34%
27
11.05
11.66
69.57
71.37
Black loam, 20 
inches deep; s.-s. 
clay.
8 No. Spring, 8 in. One
row
only
12 Tomatoes and beets, not 
manured. Beets cultivated 
three times.
Think
so.
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The preceding table shows at a glance the kind of soil 
and the general mode of culture employed by each grower 
who made report As to the influence of the kind of soil and 
mode of culture upon the quality of the beets no safe con* 
elusion can be drawn from so few data; nevertheless the data 
will be of interest and perhaps of value to some.
COM PARISON OF V A R IE T IE S.
There were only thirteen instances in which soil and cul­
ture were the same for the three varieties tested, and where 
therefore the varieties can be properly compared. These are 
brought together in Table IV.
T a b le  IV .— V a r ie t ie s  C om pared .
V IL M O R IN .
g I 
!►>
p
|  a § 
a s t  
S.
M 
► © % a
bo - 
3.2
OS
o
K L E IN
W A N Z L E B E N E R .
cc
rri O 
%  H 
'© '« © 43 © U 
l i t  
^ Q,
•+3a©© .a 
. © 
CO +3be
3.503
©©
o
>>
'u
3
04
® « a 
S.8 g 
■>»
■QJ 'O <o 
43 © Ug s ©
.3 S
&
t i
©
©
03 ©a©
- © 
as be
3.S32
O
Average.
9
17K
22*
15*
30
10
18
14*
8
23
13.56
12.98
15.38
11.50
11.78
11.08
12.40
10.64
9.17
10.17
9.76
13.42
8.68
72.55
78.91 
80.23 
62.37 
71.47 
70.36
75.91 
70.22 
69.421 
70.39 
78.82 
72.28 
64.79
9
15
19*
14*
30+
9
14*
14*
7 *
33*
14.49
13.55
15.78
10.06
12.28
12.21
11.67
10.52
8.07
10.71
11.17
12.58
11.07
79.01 
78.91
81.02 
55.80 
68.84 
74.33 
76.21 
72.54 
67.06 
72.01 
78.56 
72.35 
84.11
16 11.50 71.75 15 11.86 73.89 15* 11.3171.94
8
8
17*
21*
14*
30+
7 *
16
14*
7 *
24
13.08
13.91
13.92
10.36 
11.62 
11.21 
11.45
10.37 
8.05
10.91
9.57
12.80
9.84
79.49 
80.00 
76.8» 
62.25 
71.71 
78.19 
77.00 
66.52 
59.3» 
69.58 
72.81 
73.04 
73.45
This table shows the average size of the beets of the three 
varieties to have been very nearly the same; that the V il­
morin and Desprez varieties averaged very nearly the same 
in sugar per cent and purity, while the Klein Wanzlebener 
averaged a little higher, especially in purity. But the aver­
ages are drawn from too small a number of trials to be much 
depended upon; they are given for what they are worth, as a
13
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result of the work. In 1891 averages obtained from a much 
larger number of trials with the Vilmorin and Klein Wanzle- 
bener varieties gave the higher quality to the Vilmorin. 
(Bulletin 17, pages 396 and 404.) It is probable that under 
some conditions of soil and culture one variety will do the 
better, and under other conditions another.
CONCLUSION.
The general conclusion drawn from the work of 1892 agrees 
with that from the previous year’s work, namely, that beets 
o f good quality fo r the manufacture o f sugar can be grown in  
certain portions o f Iowa.
The number of samples in 1892 is too small to allow of 
conclusions regarding areas of any considerable size. In
1891 the samples from the region about Muscatine were so 
numerous and of such quality as to justify the conclusion 
that that region can grow good sugar beets in large quantity.
T H E  FU TU RE.
What of the future? Shall we continue the work another 
year? Is it worth while for Iowa farmers to continue experi­
menting with sugar beets, with the aim of growing a quality 
adapted to the manufacture of sugar? In the opinion of the 
writer it is worth while, especially in those localities where 
good results have already been obtained. In such localities 
many farmers, for a few miles around, should enter into the 
work under the direction o f those who have already obtained 
good results. Following their advice as to all the details of 
the work, the question whether or not these localities are 
capable of supplying sugar factories |with the right sort of 
raw material would soon be settled. It is one thing to know 
that a farmer in a township can grow good sugar beets, and 
quite another to know that a hundred of his neighbors can 
do the same. True, there is now a lull in the talk about 
building sugar factories in the West; but a revival of interest 
is sure to come, and when it does come capital will place its 
factories only where it has been demonstrated they can find 
“  grist to grind. ”
The writer has ordered seed direct from Europe, and ex­
pects it here in season for planting. Conditions of distribu­
tion will be announced later. G. E. P.
14
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We append extracts from Dr. W iley’s report upon Iowa 
beets of 1891, published in Bulletin No. 33, Chemical Divi­
sion of the U. S. Dept, of Agriculture; by H. W. Wiley, 
Chemist to the Department:
Iowa—Three hundred and twenty-two samples where received from 
the state of Iowa, representing sixty-one counties. The mean content 
of sugar in the samples were 11.82 and the mean weight of the beets 30 
ounces. From Marshall county were received thirty-four samples, 
showing an average content of 11.54 of sugar in the beet and an average 
weight of 21 ounces. From Muscatine county were received thirty-three 
samples, showing 14.10 per cent of sugar in the beet and an average 
weight of 2(5 ounces. This is a magnificent showing, and indicates that 
in this county the beets must have been cultivated in  accordance with 
the directions sent, or that the soil of the county is especially suited to 
the growth of the sugar beet. There is only one sample among the 
whole number that can be considered as poor, while many of them are 
above the average in richness. I t  cannot be that, among so many 
samples, good results are due to accident. Thirty-one samples were 
received from Scott county, showing an average of sugar in  the beet of 
12.63 and an average weight of 29 ounces. This is also a most encour­
aging result. Nineteen samples were received from Dallas County, 
showing an average of 11.96 of sugar in  the beet and an average weight 
of 23 ounces. This is also an encouraging result. Eighteen samples 
were received from Allamakee County, showing an avei age content of 
sugar in the beet of 12.64, and an average weight of beet of 40 ounces. 
This must also be regarded as a high content of sugar, considering the 
excessive size of the beets. The above comprises a ll the counties 
sending a large number of samples. Many of the counties sending a 
smaller number of samples show excellent results, but of course the 
greater reliance must be placed on those counties from which the larger 
number of samples was received.
I t  w ill be interesting to compare these results w ith those obtained 
a t  the experiment station a t Ames. This institution distributed large 
-quantities of seed, received chiefly from the Department of Agriculture, 
and had samples sent directly to the laboratory at the station for ex­
amination, where they were analyzed by Prof. O. E. Patrick. * * * * *
In  a ll 502 samples were received, and fifty-one counties were repre­
sented. The average percentages of sugar in  the beets as analyzed at 
the Iowa Experiment Station laboratory, were as follows: (Here are 
given the averages by counties, from Iowa Bulletin No. 15.)
On account of the large number of samples received from Muscatine 
■county the analyses are divided into three groups. The first group con­
tained 53 samples and had a mean percentage of sugar in  the beet of 
11.96. The second group contained 61 samples and had a mean percent­
age of sugar in  the beet of 12.29. The third group contained 96 samples 
and contained a mean percentage of 14.64 of sugar in  the beet. This is 
also a remarkable showing, and corresponds w ith  the results obtained 
on the beets from this county analyzed in  the laboratory of the Depart­
15
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ment of Agriculture, where 31 samples showed an average of 14.11 per 
cent of sugar. Certainly no further evidence than this w ill he needed 
to convince anyone that the county of Muscatine, in Iowa, judg ing at 
least by one season’s work, is extremely well adapted to the production 
of sugar beets of high quality.
The following figures, taken from the Wyoming Station 
Bulletin No. 9, December, 1892, will be of interest to Iowa 
beet growers. 
The prices paid at the factories in Grand Island and Nor­
folk, Neb., are as follows:
Beets 12, 13 and 14 per cent sugar.............................. $4.00 per ton.
“ 15 per cent sugar................................................  4.50 “
16 “  “ ................................................  5.00
“ 17 “ “ ................................................. 5.50
“ 18 “  “ ................................................. 6.00 “  etc.
The average richness of the beets worked at these factories 
for three years was—
1890 . . .  ............................................................................16 per cent.
189 1 14
1392..................................................................................... 15%
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